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1.0 O&JECM

1.1 The obJe A of tr is te5t was tu aavelop a burst diaphragm
suitable for service in the vernier liquid oxygen feed
system.

2.0 GONC LUL 0NS:

2.1 A suitable nurst diaphragm wab developed, The configura-
tion chosen isa shown in Dwg. 21-?t4355-l3. Some of the
principal factors afft'cting diaphragm design are listod
below:

a) The diaphragm thickness remaining at the base of the
groove is the main factor in determining the burst
press tr a,

b) Hinge width helps determine the ability of the
dlaphragm to remain with the rest of the diaphragm
after rupture°

c) The diaphragm pad t. .cknese determines its ability
to fold over against the wall of the line,

'.9 D__ TPTTON OF 5PEC.1ME.S:

3.1 A total of 210 diaphragms wore burst tested. These
speclmns were divided into eight basic groupa. One
group consisted of diaphragms per Dwg. 27-2LO55-13.
Te seven other groups consisted of generally similar
specimens but with specific cifferences in configuretion
or methods of fabrication. These eight groups in turn
were subdivided into smaller groups of specimens vhich
included variations in the thickness of diaphragm material
rwaining at the base of the groove, width of the hinge
pad, direction of the material grain vith respect to thrs
hinge and the teat conditions to wlich they weri ajq!C _A,

4.0 M~T PRCELrRE:i

4.1 Burst Test:

4soi.l The test requirements, and consequently the test pro-

cedure, were modified considerably during the course of

IOPM%, A 7021
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4.o1.1 (Cont'd)

the test program. During the first half of the program,

the various specimens were filled with liquid nitrogen

and slowly pressuriyed to failure witn nitrogen gas.

During the second half of the test program, specimens
were burst tested by one of the following methods:

a) Slowly pressurizing the specimen to failure with
nitrogen gas.

b) SubjectLing the specimen to a nitrogen gas ixpact

load press. rise appraox. 30 psi per millisecond)

c) Slowly pressurizing the liquid nitrogen filled
specimen with nitrogen gas.

d) Partly filling the specimen with liquid nitegen
and slowly proeurising witb nitrogen gas.

e) Partly filling the specimen with liquid nitrogen

and applying an impact load with nitroven gas. In

addition, three burst tested specimens wore sub-
Jected to a water flow test of approximately 16
gallous per minute for 45 minutes.

4°2 Test Equipment:

a) Prs-sarf Game by ACXC0 delicoii C-6m-) pU- range,
1/2 psi increments, Ser. No. 968

b) Pressure Gs.e by ACCO ielicold, 0-300 si range,
2 psi increments, Ser. No. 999 -

c) Pressure Gage by ACCO Helicoid, 0-400 psi r& ,am,
5 psi increments, Ser. No. 974

d) Pressure Oage by ACCO Hellcoid, 0-1000 psi range,
10 psi increments, Ser No. 80

e) Pre.sure -sage by Ashcroft, 0-2000 psi rage, 20
psi incr seris, 59r. No. 1737

f) Pressa: I Regulator by Victoi, 0-4000 psi inlet rar4e,
Ser. No. 693, 0-4000 psi outlet range, Sero No. 892

FORM NC A 1021
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L2 (Cont'Id)

g) Prebsu:-e Trandducer by Statham, 0-100 psl range,
Ser. No. 6369

h) Valves by Security, Moael 25020, Ser. No.'s M1O
and 1002

i) Valve- Solenoid by Marotta, Type W-36, Sere No*
1647

J) Recorder by Sanborn, Mbdel 150, AoF. 765360-2.

500 DISCUSSION AND RSULTS:

5. Test results are shown in Tables I through 14. A graphic
representation of the test results is shown in Graphs 1
through L. Buret diaphragams to be used on the mtsile
will conform to Convair Dwg. No. 27-2LO55-13. This
diaphragm includes the follouing features.

a) Hinge width of 0.2 in,
b) Basic diaphragm thickness of 0.025 in,
c) Material thickness remaJ*ning at the base of the

groove varying between O.Z00 and 0.005 inches
d) Dpha gr .iri Q1raction- parpeudliular Wu hirnh..

All of these dimensions a.d factors were varied during
the test prograio Additional variables included cuined
or machined grooves, rectangular or hemiepnerical shaped
grooves, and various diaphrAgn pad patterns in the
vicinity of the hinges. A rectangular-shaped, machined
groove, terminating abruptly at the hinge, was chosen as
the final configuration,

It was noted that the rupture pressure varied directly
with the thickness of the diaphra~u material remaining
at the base of the groovs. Impacting the specimn
generally inc, ,ased the rupture pressure by 100 to 200
psi. It was d.fflcult to note the precise rupture pres-
sure because the pressure continued to rise for a short
tivme after impact type rupture. In theme cases rupture
pressure was considered to have occurred at the point
where the slope of the pressure vs time cwrve changed
perceptablyc High rupture pressures somtis reaulted
in cracked hing--. A low rupture pressure often resulted

fORM 4, A 702 1
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